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vided posteriorly. It is with great satisfaction, however, that I find my posi¬ 
tions unexpectedly fortified by so good an authority os M.Yerneuil and the few 
other eminent Parisian surgeons who are represented as having repeated his 
operation. I have also jnst learned, from my friend Prof. Mason, that he has, 
within the last fortnight, at Charity Hospital, successfully performed “ linear 
rectotomy.” 

Cold Spbixg, May 13th. 


Art. II.— An Examination of the Causes, Diagnosis, and Operative 
Treatment of Compression of the Brain, as met icith in Army Prac¬ 
tice. By S. W. Gross, M.D., Lecturer on Diseases of the Genito¬ 
urinary Organs in the Jefferson Medical College, and formerly Surgeon 
and Brevet Lieut.-Col. U. S. V. 

The symptoms of compression of the brain are those of profound in¬ 
sensibility and paralysis of motion and sensation, as denoted, briefly, by 
otter unconsciousness, opposite hemiplegia and amesthesia, full, slow, or 
laboured pulse, dilated and fixed pupils, and stertorous breathing. The 
agents which induce these phenomena, and which exert a most decided 
influence on the question of the propriety of surgical interference, may be 
divided into two classes: first, those, which call forth early symptoms ; 
and, secondly, those which excite late symptoms. The former are suffi¬ 
ciently voluminous to diminish the intracranial space, thereby compressing 
the tissues of the brain, and driving out its normal fluids, while the latter 
act rather as foreign bodies and sources of irritation, which, while they do 
not encroach materially on the cavity of the skull, equally lead to dis¬ 
turbances of the cerebral circulation, through irritation of the vaso-raotor 
nerves, or animating spasm of the vessels, or through changes effected in 
connected nervous centres. 

When the compression depends upon the first class of causes, as an ex¬ 
tensive depression of the bones, or a large clot of blood, surgeons are 
agreed as to the propriety of operative measures ; but, when it is produced 
by an insignificant foreign substance, as an osseous spicule, or a few 
drachms of pus, they are not so unanimous in this regard. In the former 
case the importance of relieving a true source of pressure is fully recog¬ 
nized ; but in the latter it appears to me that another equally weighty 
object in interference is too much overlooked, namely, the removal of a 
source of irritation. A small collection of pus, a ball, or fragment of 
bone, does not awaken primary symptoms of compression ; but these are 
preceded by signs of irritation. Among the most reliable phenomena of 
suppurative meningitis after gunshot injury of the skull, for example, are 
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intense headache, high febrile action, convulsions, and delirium, a group 
of signs which points to exalted excitability and mobility of the nervous 
centres. Unless this condition be relieved, hemiplegia, dilated pupils, 
retarded pulse, and coma rapidly follow. The same is true of a small 
abscess of the cerebrum, in which the symptoms of paralysis of the motor 
and sensory ganglia are certainly rather ascribable to changes induced in 
the surrounding tissues than to pressure. Hence the question of operation 
in certain cases should be based upon phenomena which are really not 
those of compression. In suppuration of the membranes, or of the sub* 
stance of the brain, the aim of the surgeon should be to anticipate con¬ 
secutive trouble, and to get rid of a localized source of irritation, thereby 
preventing the extension of the inflammatory process. 

My objects in writing this paper are to direct attention to compression 
as it occurs in army life, to contrast it with cases that occur in civil prac¬ 
tice, and to endeavour to iay down certain rules by which the differential 
diagnosis of this affection, particularly when it depends upon effusions, 
may be determined. The great difficulty in deciding the question of eur- 
gical interference is the uncertainty of the precise locality which the pus 
or blood occupies; but I believe that if my own researches are sustained 
by future observations, they will do much to clear up this point I shall 
comment upon compression in accordance with the nature of its exciting 
cause, as extravasation of blood, effased pus, depressed bone, and foreign 
bodies. 

1. Compression prom Extra vasated Blood. —This cause of cerebral 
compression is less often met with in army than in civil practice; but, 
when it does occur, it is generally due to gunshot fractures with depres¬ 
sion, although a simple fissure, or contusion of the skull, with secession 
• of the dura mater, may be sufficient to give rise to it The blood may be 
poured out, 1st, between the dura mater and the cranium ; 2d, in the sac 
of the arachnoid; 3d, on the surface of the brain ; and, 4th, in the sub¬ 
stance of the brain. With the exception of the first site, the effusion is 
always due either to direct injury by a missile which penetrates the brain, 
and opens a large vessel, or to laceration and contusion of the brain. 
Little, therefore, is to be expected in the w*ay of surgical relief, when the 
extravasation is situated in the last three positions. Sanguineous effusion 
between the skull and dura mater is more common in army experience 
than extravasation into the cavity of the arachnoid, the latter, according 
to the observations of Mr. Hewett, being more frequent in civil hospitals, 
and depends upon (a) laceration or puncture of the middle meningeal 
artery; ( b ) rupture of the small vessels which pass from the dura mater 
to the skull; and (c) injury of one of the great sinuses; the relative 
frequency of these different lesions being in the above order, at least one- 
half of the instances being due to the first cause. 

a. By far the most frequent, serious, and fatal cases are those in which 
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the anterior branch of the middle meningeal artery is opened, at the lower 
and anterior angle of the parietal bone; but the amount of blood effused 
depends upon the extent of the attendant separation of the dura mater; 
the symptoms being influenced by the rapidity of the extravasation. In 
general, the quantity is large, even nine ounces, as I once witnessed, 
being collected into a dark, dense mass, which strongly adheres to the 
dura mater. Some writers assert that, when this vessel is lacerated, the 
resulting clot may be small, and act as a direct compress upon the bleeding 
point; but I am satisfied that, however plausible this fancied action may 
appear in books, it never occurs in actual practice, since the dura mater 
is always extensively separated by the blow which induces the accident, 
and the hemorrhage is so considerable, that a large cavity or depression is 
formed on the surface of the brain, which yields to the pressure. Even in 
cases where the clot is large and thick, the bleeding does not always cease, 
as I have observed in two instances in private practice, in which fluid 
blood continued to flow from the openings made by the trephine. 

The middle meningeal artery is usually ruptured by direct gunshot in-, 
juries of the temporal regions, in which the bones are fractured and de¬ 
pressed or splintered, although counter-fissure of the middle fossa by pro¬ 
jectiles striking the side of the cranium, may occasion the lesion, as in the 
example narrated hereafter. Of eight cases that I have examined, six were 
instances of depressed fracture of the temporal fossm; one of fracture 
without depression ; and one of contusion of the right parietal bone, with 
fissure of the opposite middle cranial fossa, extending through the bony 
canal in which the vessel was lodged. The last case, which occurred in 
my own practice, being the only one of the kind in army surgery of which 
I have any knowledge, its peculiarities will be pointed out presently. In 
all of these examples, the extravasation was extensive, the clots being. 
thick and large. In six, the symptoms of compression appeared at a 
period varying from twenty or thirty minutes to several hours; in one on 
the third day, and in one they were delayed until the sixteenth day. 

b. The blood may be poured out by the very numerous small vessels 
which pass from the dura mater into the cranial bones; but the quantity 
is not nearly so large as in the former instance, nor are the cases so fatal. 
Of seven examples of compression, dependent upon this form of extrava¬ 
sation, all were associated with fracture and depression ; but, with two 
exceptions, the displacement was trifling; and in all, the clot was seated 
between the displaced bone and dura mater, so that the former really did 
not irritate the latter. The situation of the clot was in one at the top of 
the skull; in two at the parietal regions ; in two at the occipital; and iu 
two at the frontal region ; and the extent of the effusion varied from about 
two to fourteen drachms. In 4 instances, the symptoms set in in a few 
minutes; and in 3, they were delayed respectively until the third, sixth, 
and sixteenth day. 
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c. Laceration of one of the large sinuses of the dnra mater may fnrnish 
the cause of the compression, the longitudinal being more frequently injured 
in array surgery than any other. 1 When the fracture has an external 
communication, it permits the blood to escape freely, and there is no col¬ 
lection beneath the bones; but, where the scalp is uninjured, the blood 
may accumulate, and give rise to symptoms. Such cases must, however, 
be very rare, as I have been unable to discover a single instance doe di¬ 
rectly to gunshot wounds. 

Mr. Guthrie has reported the case of a dragoon who was wounded in the 
body by a musket ball at Salamanca, which caused him to fall from his horse 
on the top of his head. Coma supervened; the scalp was opened, and blood 
was seen to be flowing through a separation of the edges of the sagittal suture. 
The symptoms increased, and, on tne twelfth day, two crowns of the trephine 
admitted of the escape of some blood which had collected beneath the bones 
from a laceration of the longitudinal sinus, when the compression disappeared 
and the man recovered. (Commentaries in Surgery, 6th ed., p. 373.) 

There are not a few cases to be found in the reports of campaigns, in 
which projectiles have driven pointed fragments of the broken skull into 
the longitudinal sinus, thereby forming obstacles to the hemorrhage until 
they were removed, when, the blood escaping externally, there was no 
compression; but I have failed to discover more than one example of 
compression from extravasation from this sinus, and this occurred without 
fracture of the skull, and, so far as I am aware, it is the only fatal ex¬ 
ample of rupture of the sinus by gunshot on record. 

A rifle ball divided the scalp and pericranium to the extent of four inches 
obliquely across the posterior extremity of the sagittal suture. There was 
instantaneous vomiting, and mixed signs of concussion and compression, followed 
by death eleven hours after the injury. Dr. Longmore, 1 wno observed this 
case in the Crimea, fonnd that the longitudinal sinus had been ruptured, and 
that about four ounces of coagulated blood were pressing on the brain. A 
spot of contusion, which presented the usual ecchymotic appearances, was 
seen in each hemisphere of the cerebrum ; but the bone was not fractured. 

The symptoms of this form of compression differ from those occasioned 
by depressed bone, or the presence of a foreign body, in not being immediate. 
A man, for example, is struck on the head by a ball or a fragment of 
shell, and the phenomena of concussion of the brain ensue. In the stage 
of prostration or shock, the lacerated vessels pour out little or no blood; 
but as soon as reaction occurs, hemorrhage sets in, and continues uutil 
the space caused by the separation of the dura mater from the inner wall 
of the skull is completely filled. The severity of the symptoms depends, 
therefore, upon the extent of the secession of the dura mater, and upon 
the rapidity of the effusion. If the quantity of blood emitted be small, 

1 Demme merely alludes to a laceration of the transverse sinns, with escape of 
blood from the external ear, from counter-fracture of the base of the skull. There 
are no details; so that I can make no use of the case. 

1 A Treatise on Gnnshot Wounds, p. 65, Philadelphia, 1863; and Holmes’s Sys¬ 
tem of Surgery, vol. ii. 2d ed., p. 161. 
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and the flow be gradual, the brain accommodates itself to the pressure, by 
parting with a corresponding amount of its normal fluids, and the symp¬ 
toms are obscure or not present at all; whereas, if the quantity be large 
and rapidly effused, the phenomena are sudden and well marked. 

As I have already indicated, the symptoms may follow the injury in a 
few minutes, or be delayed for mauy hours or even days, the period of 
their access being proportionate to the duration of the 6tage of collapse; 
but they usually appear within half an hour, and are blended with those 
of concussion. In characteristic cases, however, they soon give way to 
utter unconsciousness, with full, slow pulse, dilated pupils, retarded, laboured, 
stertorous, puffing breathing, and paralysis with diminution of tem¬ 
perature of the opposite side, a group of signs that cannot be mis¬ 
taken. There is scarcely room for doubt as to the true nature of the 
lesion, when it is remembered that, in concussion, the phenomena are 
immediate and transient, whereas, in compression, there is a lucid interval 
between tho reception of the injury and the declaration of the symptoms, 
which, when they have set in, are progressive and increase in intensity. 

The phenomena are not always so perspicuous. In exceptional instances, 
instead of complete insensibility, there is no loss of consciousness, and tho 
hemiplegia is imperfect; and it is a singular fact that consciousness may 
persist to within a short period before death. In these cases the remain¬ 
ing symptoms are ambiguous. Mr. Hutchinson (London Hospital lie- 
ports, vol. iv. p. 44) has recorded an interesting example of effusion of 
nearly three ounces of blood in the sphenoidal fossa, in which partial 
hemiplegia of the opposite side was manifest six hours after a fall on tho 
head, but had passed off on the following day. Here 'the pressure ap¬ 
peared to have exerted merely a temporary local effect. In other cases of 
large extravasations, there is no stertor, the pupils are normal or nearly 
so, the pulse is rapid, soft, compressible, irregular, or jerking, nnd paraly¬ 
sis is either absent or incomplete. In these instances of absence of the 
more prominent symptoms, the diagnosis is aided by the history of the 
case and by the condition of the pupils and the scalp. Thus, an interval 
of immunity from symptoms, the presence of a contusion with collateral 
immovable and dilated pupil, point to effusion under the seat of the in¬ 
jury, the state of the pupil being due to pressure by the clot on the trunk 
of the third nerve, as exemplified in the case narrated below. Tonic 
spasm or rigidity of the hemiplegic limbs, if paralysis be present, although 
other important symptoms are wanting, is, as stated by Dr. Todd (Clinical 
Lectures on Paralysis, etc., p. 222) a valuable confirmatory sign of effusion 
on the dura mater, and one which I have observed myself. 

It is well established that coutusion and laceration of the brain may 
evoke phenomena which cannot be distinguished from those of large 
extravasations of blood immediately beneath the cranium; but I am satisfied 
that injury of the brain of sufficient extent to induce coma, stertor, full, 
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laboored poise, and dilated popils, is less common in army than in civil 
practice. When the stage of collapse after gunshot injory is aggravated 
and protracted, and merges imperceptibly into that of compression, with¬ 
out there having been an interval of consciousness, and if, in addition, 
there be great unrest, convulsions, or undue muscular activity, the surgeon 
may safely conclude that the case is one of contusion and laceration. 
Hence it will be inferred that, in cases of doubt, a period of lucidity after 
the reception of an injury, succeeded by the gradual supervention and in¬ 
crease of the signs of compression, is the most reliable symptom of superficial 
effusion of blood. 

The following example of compression from laceration of the middle 
meningeal artery, came under my observation after the battle of Shiloh, 
and affords an excellent illustration of the termination of these cases when 
not interfered with, although in this particular instance trephining at the 
apparent seat of the trouble would have been useless. It is also highly 
interesting, first, from the fact of its being an example of indirect frac¬ 
ture, a rare form of injury in field practice; and, secondly, from the anom¬ 
alous symptoms, and particularly the existence of incomplete hemiplegia 
on the same side as the extravasation, for which, however, sufficient cause 
was found on the opposite side of the brain. The pulse was certaiuly not 
far from natural as to its rate, although its volume was diminished ; the 
nature of the respiration indicated trouble at the base of the skull; and 
the fixed and extremely dilated state of the left pupil justified the infer¬ 
ence of effusion in the left middle fossa with pressure on the third nerve:_ 

On the 8th of April, 1862, my attention was called to a young man, 
who was lying on his back in a tent, in a state of profound stupor. The 
respiration was slow, stertorous, and of a puffing nature. The pulse was 
small, feeble, eighty-four; pupils dilated—the left almost to its utmost 
extent—and completely insensible to light; left side of the body slightly 
paralyzed, corresponding extremities cold, the foot and hand being livid. 
The flexor muscles of both arms were contracted ; fingers flexed, and 
thumbs turned inward upon the palms. Upon raising the arms and letting 
them go, they fell powerless. This was more especially the case with the 
left limb. The left leg was firmly extended, powerless, and not so sensi¬ 
ble to external impressions as the right, which was in the same condition, 
but to a less degree. A lacerated wound, about an inch in length, was 
found just below the right parietal eminence; and, upon introducing the 
finger and making pressure upon the skull, convulsive movements of the 
trunk and extremities ensued. The sensation imparted to the touch was 
that of a depressed fracture; but the bone was sound, and the deceptive 
feeling was due to the manner in which the aponeurosis and periosteum 
were torn, the latter of these structures being detached for a considerable 
distance beyond the wound. When the injury was inflicted the man wore 
a cap, the lining of which was lacerated by the projectile, while its exterior 
was not damaged. 

The previous history of the case, elicited from a companion who accom¬ 
panied the patient to the rear, a distance of nearly three miles, was that 
he had beeu struck by a piece of shell, on the previous day, or about 
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twenty-four hours before I saw him. He was knocked senseless, but soon 
recovered, vomited, was obliged to rest frequently on his way to the rear, 
appeared drowsy, and unwilling to proceed after each stoppage. He 
made no complaint, and was rational; but was restless during the early 
part of the night and moaned so much as to disturb his friend, who de¬ 
sired him to keep quiet, which he did, although he mode no answer. On 
the following morning he appeared to be in a deep sleep from which he 
could not be aroused, on which account ray services were requested. 

Although the legitimate conclusion was that the compression was due 
to extravasated blood, the symptoms were too obscure to warrant trephin¬ 
ing at the seat of ^he injury, and nothing was done beyond the application 
of cold water to the shorn scalp, and the relief of the distended bladder. 
Life was extinct in five hours, and section disclosed an enormous clot be¬ 
tween the left parietal bone and dura mater, extending down into the 
middle fossa of the skull, and completely filling it up, and pressing upon 
the trunk of the third nerve at the sphenoidal fissure. There was a linear 
fracture passing through the spheno-parietal suture, and dividing the canal 
containing the middle meningeal artery, which was lacerated. On the 
right side, immediately beneath the contused, but otherwise uninjured, 
bone, the vessels of the pia mater were enormously distended, the gyral 
spaces were filled with semifluid blood, and, on slicing the brain, small 
spots of ecchytnosis were present at numerous points, and a clot, the size 
of a hazel-nut, was seated in its substance, at a spot corresponding with 
the external injury. 

Treatment .—When blood is largely effused in this situation it is very 
questionable if it is ever absorbed; and, if changes are effected in an ex¬ 
tensive clot similar to those of blood-extravasations elsewhere, I have failed, 
after careful search, to find an example. It is very sure that the patient will 
die from suppression of the functions of the brain through anemia, or from 
secondary meningo-encephalitis, or in consequence of putrid changes in the 
coagulum, unless the coagulura be removed, while it is equally certain that he 
may recover if operative measures be resorted to promptly. Thus, exam¬ 
ination of the 16 cases, of which brief analyses have been made at a preced¬ 
ing page, that of Mr. Guthrie being excluded, as it was not due to gun¬ 
shot, shows that in 2, my own, and that of Loogmore, nothing was done, 
and both patients perished; and in 14, all of which, with one exception, 
were examples of depressed fractures, surgical treatment was instituted, 
with the following results :— 

In 10, the trephine was applied—in one instance four crowns; of these, 
3 recovered, and 7 died; while in 4, the elevator and forceps were found 
adequate to remove the depressed and detached fragments, and of these, 3 
recovered, and 1 died; thus affording a total of 14 operations, with 8 deaths, 
or a proportion of mortality of 57.14 per cent Now let it be added 
that all of the cures were examples of primary interference, and we derive 
the wholesome precept to operate at once. 10 op&ations were immediate, 
of which 4 were mortal, while 4 were secondary, and none recovered, tre¬ 
phining having been deferred until the tenth, thirteenth, fourteenth, and 
nineteenth day respectively; and in all suppurative encephalitis was found 
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post-mortem. These facts go to show that the conservative treatment of 
this class of cases is wrong, and that the trephine, and other measures to 
afford access to the clot, are pos'tively indicated. 

In three of the instances of death after immediate operation, dissection 
disclosed contasion of the brain, and in none did the dura mater regain its 
level after the clot was removed. In the fourth case, in which twelve 
fragments of bone and an immense clot were removed, the dura mater re¬ 
mained depressed, and the man did not rally, but a necroscopic examina¬ 
tion was not held. These demonstrate, first, that, as in cases which arise 
in civil practice, the presence of blood on the dura mater from missiles of 
war is often attended with contusion of the brain, in which event the in¬ 
jury will prove fatal whether the trephine be employed or not; and, 
secondly, that, when the dura mater does not immediately rise up into the 
artificial opening after the coagnlnm has been extracted, the man is very 
liable to perish, thereby forming a very valuable aid in the prognosis of 
each individual case after operation. 

I cannot ascribe the death of any of these patients to surgical pro¬ 
cedures. In the examples of primary trephining, the fatal result was dne 
to the concomitant contusion and laceration of the brain; and, when the 
operations were secondary, the cause of death was invariably abscess 
within the substance, or pus on the surface of the brain. Death ensued 
in the two cases of non-interference; and, judging from the results of im¬ 
mediate operations, at least two of those subjected to secondary trephining 
might have been saved, had it been performed early. The teachings, 
therefore, of these cases lead to the conclusion that, when compression of 
the brain is dependent upon the extravasation of blood between the dura 
mater and the skull, the latter must be opened, in order that the clot may 
be turned out; and that, to be of any avail, the operation should be 
practised at once, since, when stupor, convulsions, and hemiplegia arise, 
after the case has had time to run through the different stages of inflam¬ 
mation, they are due to irremediable suppurative inflammation of the pia 
mater and arachnoid, or to abscess of the brain, or to a combination of 
both of these conditions. 

It is highly interesting, moreover, to note that, in seven of these in¬ 
stances, operations were practised for laceration of the anterior branch of 
the middle meningeal artery, and that only one of them recovered; whereas, 
in seven cases, the small vessels which passed from the dura mater to the 
bones gave rise to the extravasation, and five recovered; so that the prog¬ 
nosis of the latter is far more favourable than that of the former condition. 

Such, I am convinced, is the proper treatment when the extravasation 
coexists with compound fracture, with or without depression. It some¬ 
times happens, however, that there is no evidence of fracture, but that 
the scalp is contused or puffy, and the symptoms of effusion are clear. 
The stupor and other signs, but particularly the existence of paralysis of 
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the opposite side of the body, and immovable, dilated pnpil on the same 
side as the injury, point to a clot, and warrant laying open the bruised 
integuments, and applying the trephine at the corresponding point of the 
skull. Should fluid blood escape at the opening thns made, as I have 
twice witnessed in private practice, the surgeon is further justified in re¬ 
moving a disk of bone over the course of the meningeal artery as it lies 
in the groove in the anterior inferior angle of the parietal bone, so as to 
secure directly the lacerated vessel. The application of the trephine, at 
a point situated about an inch above the zygomatic arch, and an equal 
distance behind the external angular process of the frontal bone, will 
effect the object. 

The correctness of this practice is attested by a few cases of recovery 
from snch injuries, other than those inflicted by weapons of war. 

Dr. Hennen, for example, has narrated the case of a soldier who was con¬ 
fined in the guard-room at Versailles, under the supposition that he was in¬ 
toxicated ; but the symptoms of compression steadily progressed, and the en¬ 
tire scalp became pnffy and cedematous. On the fourth day something like 
irregularity was detected at the upper and anterior part of the right parietal 
bone. Incision at this point indicated neither fissure nor fracture; but six 
crowns of the trephine, none of which, however, included a perfect circle, were 
applied, and an enormous clot was removed. The operation was followed by 
great relief; the resulting suppuration was copious; and the man was cured. 
(0p. at., Case XLIX.) 

The results of surgical interference in this group of injuries show con¬ 
clusively that it is unfair to compare cases in field practice, as regards the 
final issue, with those met with iu civil life. In the latter an exceedingly 
lethal complication is nearly always present, to such an extent, indeed, 
that Mr. Hewett says:— 

“The post-mortem records of St. George’s Hospital show that within the 
last few years there have been twenty-five cases of large extravasations of blood 
between the bone and dura mater, in all of which the brain was more or less 
extensively lacerated. Injuries of snch a compound nature easily explain the 
difficulties as to diagnosis, and the reason why the trephine is so seldom ap¬ 
plied nowadays for extravasated blood; and why, also, when resorted to, the 
operation so seldom succeeds.” (Holmes's System of Surgery, vol. iL, 2d ed., p. 
258.) 'Mr. Callender (St. Bartholomew's Hospital Reports, vol. iii. p. 429) 
confirms these observations, and Mr. Hutchinson writes, “ It is a remarkable 
fact that the annals of modern surgery do not, so far as I am aware, contain 
any cases in which life has been saved by trephining for this sort of things.” 
(Op. at., p. 51.) 

If a comparison be instituted between the cases which I have analyzed 
and those referred to by Mr. Hewett, the inference is clear that extensive 
contusion and laceration of the brain is less common, as a complication of 
effusion on the dura mater, from projectiles of war than from the causes 
met with in civil hospitals. Serious concomitant lesion of the brain is 
shown by post-mortem inspection to attend injury by balls or fragments 
of 6hell less frequently than blows or falls from a height upon the head, 
in the latter of which the force is diffused, and not circumscribed as in the 
case of injury by missiles. The results of operative interference tend also 
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to the same conclnsion, since extensive lesion of the brain coaid scarcely 
have existed in the instances of recovery which comprise nearly one-half 
of all the cases that I have cited. 

Extravasation of blood into the arachnoid sac coexists with nearly all of 
the severe contusions of the cortex of the brain, when it is doe to iacera- 
tion of the vessels of the pia mater, with simultaneous rent of the visceral 
arachnoid. It is also occasioned by rupture of the superficial cerebral veins 
or of the great sinuses, or it may depend upon wound of the dura mater, 
and coexist with effusion on that membrane. The blood may be converted 
into a false membrane, or become inclosed in a distinct cyst, and the man 
recover; but when a cyst has formed, it is liable to be followed by epilepsy 
or insanity. Mr. Hewett 1 quotes the case reported by Dr. Quain, in which 
the former affection was thus occasioned; and also refers to those narrated 
by Fisher, Foville, and Blandin, the two latter occurring in old soldiers, in 
which severe blows upon the head induced insanity; and dissection many 
years afterwards disclosed large encysted collections of blood in the cavity 
of the arachnoid. In cases of “general paralysis of the insane” blood 
cysts have been met with five times by Calmeil, and once by Dr. Ogle. {Brit, 
and For. Chir. Bev., vol. 36, p. 224.) 

The symptoms of this accident vary in intensity. In some cases, as that 
of Legouest, referred to below, there is no evidence whatever of cerebral 
disturbance, and even when the effusion is very considerable, provided it be 
diffused or spread over both hemispheres, the phenomena are vague and 
masked by those of laceration and contusion of the brain. Da Costa {Medi¬ 
cal Diagnosis, p. 127, Phila. 1870) says that extravasations, limited to the 
arachnoid cavity and subarachnoid spaces, “occasion ordiuarily pain in the 
head, somnolency, and profound coma with paralysis, aud without ansesthe- 
sia or slow pulse, but with relaxation of the muscles, and sometimes with 
convulsions.” When, on the other hand, the fluid is more circumscribed, 
or the compression is limited to one cerebral hemisphere, the symptoms are 
decided; but they are identical with those produced by effusion between the 
bone and dura mater from injury to the middle meningeal artery. In both 
conditions there are more or less marked coma, dilated pupils, slow, full, or 
laboured pulse, hemiplegia with diminution of the temperature of the oppo 
site limbs, and slow, noisy, or stertorous respiration. In the majority of 
instances, after the immediate symptoms of shock have passed off, there is 
a lucid interval before unconsciousness sets in ; while in others absolute in¬ 
sensibility exists from the very outset In these latter cases, the symptoms 
point to more extensive laceration or contusion of the brain itself; and I 

1 To any one who may be desirous to investigate this subject, may be recom¬ 
mended, as containing all that is of value, the paper “On the Extravasation of 
Blood Into the Cavity of the Arachnoid,” Med. Chir. Trans, of London , vol. 28; 
and the able essay on “ Injuries of the Head,” in Holmes's System of Surgery, by 
this writer. 
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believe I am right in asserting that in them the poise is rapid, small, or 
feeble, rather than slow, foil, or laboured, while the breathing is at most 
noisy and unaccompanied by stertor. The differential diagnosis of sub- 
cranial and intra-arachnoid extravasation is, so far as I am aware, impos¬ 
sible ; but an analysis of recorded cases leads me to confirm the observation 
of Mr. Hutchinson (Op. cit., p. 53) that the marked inequality in the size 
of the pupils is rarely present in the latter, and that the hemiplegia is not 
so decided. 

The prognosis of effusion in this situation is unfavourable in the extreme. 
The dead-house of civil hospitals shows, now and then, that considerable 
collections have undergone the various transformations usual to sanguineous 
extravasations elsewhere, and that the injuries of the head had been sur¬ 
vived for many years. The case, moreover, of Legouest ( Trails deChirur - 
gie D'Armte, p. 311, Paris, 1863) indicates that absorption of the blood 
was slowly progressing in an injury by gunshot A soldier was struck at 
Solferino, June, 1859, by a ball which contused the external angular pro¬ 
cess of the frontal bone, and died of a foreign affection in January, 1862, 
when a spoonful of a yellowish and pulpy false membrane was found be¬ 
neath the dura mater, which had compressed, and produced atrophy of the 
anterior lobe of the brain, without having occasioned the least functional 
disturbance. 

Treatment .—I am not aware that collections of blood in the arachnoid 
sac have ever been recognized during life s6 as to call for the application 
of the trephine, with a view to their evacuation. Examples have, how¬ 
ever, occurred in which the symptoms of compression were decided; and, 
in these rare cases, a circle of bone has been removed, under the supposi¬ 
tion that the blood was seated between the skull and dura mater; but the 
condition of that membrane pointed to the existence of effusion beneath 
it. Under these circumstances, it rises at once into the hole made by the 
trephine; presents a bluish appearance, and is devoid of the natural pul¬ 
sation which it always possesses when its normal relations with the brain 
are not changed. Shall the tumour be opened ? I answer, yes. The 
opponents of the operation urge that there is danger of protrusion, or so- 
called hernia of the brain; and, above all, that the admission of air to 
the contused and lacerated brain and its envelopes may excite general me¬ 
ningitis, or dissolution of the cerebral tissues, intermixed, as they are, 
with clots of blood. These objections may be valid; but it remains to be 
shown that the patient ever does recover, when the amount of blood is so 
large as to induce marked symptoms of compression, without its being 
evacuated. On the other hand, the reports of several cases, where this 
procedure was practised, and the patients saved, show that-an incision 
into the bulging dura mater is absolutely called for. Thus, a grenadier 
was struck on the temple by a fragment of a shell, which rendered him 
senseless, and produced effusion under the scalp. He soon recovered, but 
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shortly afterwards fell into a condition of stupor, for which venesection 
and trephining were resorted to. There was no fractore, nor was there 
extravasation on the dnra mater. In a few hoars he began to talk, an¬ 
swered questions rationally, and took nourishment; but he soon sunk into 
his former condition. On removing the dressings the dura mater was seen 
to form a non-pulsating swelling in the artificial opening. A crucial inci¬ 
sion gave vent to two tablespoonfuls of half-fluid and half-clotted blood, 
and complete consciousness was restored iu two hours. 1 Equally happy 
results after blows or falls upon the head have been obtained in civil prac¬ 
tice by Morand, 1 Hecker,* Bremond, 4 Ricker, 5 Ogle,* and Chevalier. 7 

Infiltration of blood, on the surface of the brain, in the meshes of the 
pin mater, usually coexists with laceration of the brain, caps the hemi¬ 
spheres, and induces no distinctive signs. “The patients lie comatose and 
give no evidence of partial paralysis.”* This state of affairs is irremedia¬ 
ble. Extravasations into the substance of the brain are nothing more nor 
less than examples of traumatic apoplexy, and must be treated as such by 
general measures, since they are not accessible to the knife. They invari¬ 
ably coexist with contusion and laceration of the tissues of the brain, and 
are generally rapidly fatal, although not always so, even when the effusion 
is considerable. The case of Nagle (Med. and Surg. HisL of the British 
Army in the Crimea, vol. ii., p. 287) affords a good illustration of the 
gradual absorption of a clot, which was as large as a walnut, and seated 
in the vicinity of the optic lobes. Had the man not indulged in liquor, 
there is every probability that he would have outlived the injury. 

On reviewing the entire subject of compression from extravasated blood, 
I hope to have made it sufficiently clear that the fluid, when accessible, 
should be evacuated. But the important question arises in connection 
with operation, can the seat of the effusion be clearly determined ? 
These cases are often of the most puzzling nature, and every surgeon has 
met with instances in which he was convinced that life was threatened by 
an extensive clot, but was deterred from trephining on account of their 
obscurity. If it were true that certain functional disorders are due to 
lesion of particular parts of the encephalon, they would exert great influ¬ 
ence on the question of surgical interference; hence attempts have been 
made at various times so to fix tiie connection between special symptoms 
and definite extravasations of blood into the substance of the brain that 
their situation could be arrived at with some degree of certainty. Thus 
pathological research has demonstrated that effusion limited to one corpus 

' Petit, Traitfi des Maladies Chirurgicales, ii. p. 88, Paris 1790. 

* Opusoles de Chirurgie, P. I., p. 171, Paris, 1768. 

* Bruns, Handbuch der Praktischen Chirurgie, Abtb. I., p. 931. 

4 Ibid., p. 933. * Ibid., p. 905. 

* Brodie, Med. Chir. Trans., vol. xiv., part ii., p. 391. 7 Ibid. 

1 Callender, op. cit., St. Bartholomew’s Hosp. Rep., vol. v. p. 36. 
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striatnm or thalamus options produces opposite motor, and more or less 
sensory, paralysis; but so, also, does a clot in the crus cerebri, the cere¬ 
bellum, and the pons Varolli, while extravasation on the dura mater, or 
in the arachnoid sac, has the same effect In the case of the large central 
ganglia, or the pons, persistence of consciousness is regarded of importance 
as a distinctive feature, but there may be hemiplegia without loss of 
consciousness when the blood is seated on or between the membranes. 
More or less complete unconsciousness, hemiplegia, and paralysis of the 
third nerve are present in hemorrhage into the pons, but a clot on the 
dura mater or in the arachnoid sac may equally produce paralysis of both 
hemispheres, hemiplegia, and palsy of the motor oculi. Paralysis of parts 
supplied by the nerves which proceed from the base of the brain may 
depend upon lesion of the nuclei at their origin, or simply upon compres¬ 
sion of their trunks outside of the brain proper. The fact is that, 
although a coagulum may have a purely local effect, in the majority of 
instances it finally influences or disorders, perhaps throngh secondary 
paresis, other portions of the brain, thereby interfering with a multitude 
of functions. In what other way can the loss of consciousness from lesion 
of the pons Yarolii be accounted for ? This interdependence of the 
cerebral nervous centres, or liability of an injury in one to occasion 
disorder in others, is due to their commissural connections, and is made 
the text of a series of highly instructive papers by Mr. C. Han Geld Jones 
{Medical Times and Gazette , vol. i., 1872, pp. 593, 653, and 680), who, 
while he does not question the established doctrine that pressure when 
considerable is an efficient cause of coma and general paralysis, thinks that 
too much has been made of this agent, and that the secondary or induced 
derangements, which may be more prominent than the disorder resulting 
from the original injury, and which frequently occasion death by arresting 
the action of the heart or lungs, are really due to irritation. 

Since other functions than that of the part affected are interfered with 
in cases of effusion, it appears to me useless to attempt to localize clots 
merely by disturbances of functions of individual nervous centres. The 
determination of the differential diagnosis or the question of operation 
can scarcely be aided by special symptoms. Aphasia even may be due to 
a clot beneath the bone pressing on the frontal lobe and the third convolu¬ 
tion, as in a case of rupture of a branch of the middle meningeal artery, 
from stellate fracture of the parietal bone, associated with right-sided 
hemiplegia, but with retention of consciousness, reported by Malichecq 
and quoted by Professor Lohmeyer {Langenbeclc's Archiv, vol. xiii., 
1872, p. 309). Aphasia, however, is a sufficient cause for refraining from 
operation, as it depends, in the great majority of instances, on deeply- 
seated trouble of the left side of the brain, particularly the third frontal 
convolution or some part of the corpus striatum. These structures are 
usually damaged by direct contusion or laceration, and, although effusion 
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in their immediate neighbourhood may exercise an inhibitory influence upon 
them, I do not find that the motor ganglia of speech are ever paralyzed 
by extravasation on the dura mater or in the sac of the arachnoid, unless 
the blood has trickled down into the anterior cranial fossa and compressed 
the base of the anterior lobe. In a case of this kind a surgeon would 
scarcely think of attempting to remove the clot. If not absolutely 
impracticable, the operation would at least be highly embarrassing and 
difficult. 

2. Compression from Effusion of Pus. —The formation of pus within 
the cavity of the cranium is by far the most frequent source of compression 
of the brain, not less than six-tenths of all cases being due to it Thus, 
an analysis of 100 examples of cerebral compression shows that 40 depend 
upon depressed bone and extravasated blood, and 60 upon effusion of 
pus; of which 3, or 5 per cent, are instances of matter between the bone 
and dura mater; 15, or 25 per cent., of suppurative meningitis; and 42, 
or 70 per cent., of abscess of the brain-substance. Such is the proportion 
which these lesions bear to each other from an examination of upwards of 
two hundred cases. 

It is thus to be perceived that matter may form in the same situations 
as extravasations of blood, but it is not easy to determine by which of 
these separate conditions the symptoms are induced. They are so often 
combined that it is rare to find pus on the surface of the brain without 
coexisting abscess of its substance, or matter on the dura mater without 
diffuse suppuration of the arachnoid or inflammation of a sinus. It is 
for these reasons that this group of cases is attended with so high a 
mortality, and also that the symptoms are so variously intermixed. 

But the case may run its course without there being any marked indica¬ 
tions of serious mischief, as it is not very uncommon for a pretty extensive 
abscess of a lobe, or even entire hemisphere, to awaken no symptoms of 
compression until the patient is on the very verge of dissolution. Pirogoff 
(Orundzuge der Allgemeinen Eriegschirurgie) alludes to a singular 
illustration of this fact, that was the subject of widely different opinions, 
none of which, however, were correct 

The man was perfectly conscious, suffered from no particular cerebral symp¬ 
toms, but, whenever he assumed the upright posture or Eat up in his bed, he 
was attacked with violent vomiting. This state of things continued for weeks, 
until he fell into sudden stupor, and died shortly afterwards. Dissection dis¬ 
closed an abscess of the middle lobe as large as a hen’s egg. The same is true 
of suppurative meningitis. Jos. B., 151st New York Vols., was struck by a 
ball which inflicted a scalp-wound and contused the bone. He did well until 
the seventeenth day, when sudden convulsions and coma set in, for which five 
crowns of the trephine were applied by Surgeon Smith, with the effect of 
evacuating Borne matter from between the bone and dura mater. The convul¬ 
sions ceased, but the stupor continued, and death ensued in twelve hours, 
when diffuse inflammation of the dura mater and arachnoid were discovered. 
(Circ. No. 6, S. G. O., p. 10.) 

Whatever may be the situation of the pus it induces symptoms which 
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are common to all, although they vary in number and intensity. At first 
the man suffers from headache; is intolerant of light and noise; pulse 
quick and hard; skin hot and dry; pupils contracted; tongue coated; 
appetite impaired; and nausea and vomiting are frequent As the 
inflammation advances these symptoms increase, until rigors, alternating 
with flushes of heat; fever of a remittent type; feeble, irregular pulse; 
anxious and haggard expression of countenance, which is pallid, or of a 
yellowish tint; delirium, sopor, paralysis, and coma terminate the case. 
Dilatation of the pupils and slow pulse are, as a rule, only observed when 
the patient lies in a state of deep sopor. It is important to bear in mind 
that pus formations, when the skull is not opened, very rarely declare 
themselves before the sixth day after tho injury, for the simple reason that 
traumatic encephalitis usually appears about the fifth day, although it 
may arise sooner, and has to run through its different stages before the 
suppurative crisis is reached. 

It becomes a very important question in connection with operations to 
determine the seat of the pus, whether it is located between the skull and 
dura mater, between the membranes, or in the substance of the brain, but 
it is often very difficult to decide this point, particularly if patients arc 
brought to the hospital in a state of insensibility. When, however, the 
man has been under the immediate eye of the surgeon from the date of 
the injury, thus affording him an opportunity to watch its progress and 
various phases, there will usually be no trouble in this regard, and there 
would be none whatever did these different lesions always exist as inde¬ 
pendent affections. I have studied this subject patiently and carefully, 
both at the bedside and by attentively examining and comparing numerous 
cases that have occurred in different campaigns, and have come to the con¬ 
clusion that, although positive signs by which the differential diagnosis of 
the seat of the trouble is rendered certain cannot be enumerated, yet the 
period at which the symptoms set in after the injury, taken in connection 
with other phenomena, is of the utmost value in determining the true 
nature of the case. The following are the results at which I have arrived, 
and I would not hesitate to say which was the prominent affection, for 
they may all be combined, and base my diagnosis upon the subjoined 
groups of symptoms in any and all cases. My somewhat positive state¬ 
ments, it must be remembered, are founded upon non-penetrating injuries, 
and it is possible that a more extended experience may demonstrate that 
they are not altogether reliable. When there is an injury with free com¬ 
munication with the contents of the skull, suppuration sets in, of course, 
more rapidly. 

Pus between the dura mater and the skull .—The symptoms never 
appear before the sixth day; rarely before the eleventh; and usually 
prior to the expiration of the second week, the average being the thir- 
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teenth day. 1 There is some apparent reason for the local collection, as 
a contused or lacerated scalp, with or without fissure or Blight depression 
of the bone, or the death of the exposed and contused skull. When the 
scalp is merely bruised, a painful, circumscribed, puffy tumour, with dis¬ 
tinct fluctuation, forms at the site of the injury. Incision into this de¬ 
notes the separation of the pericranium from the skull by sauious pus; 
and, if the bone be necrosed, there can be little doubt that its inner table 
is also dead, and the dura mater covered to a limited extent with pus or 
dirty lymph, or ulcerated, or even gangrenous. When there is an open 
wound, it assumes an unhealthy appeannce; its edges are swollen; the 
granulations are pale, and wither, and their discharge becomes scanty, acrid, 
aud thin. The pericranium secedes, and the exposed bone is seen to be 
dry, discoloured, or dead, thus affording a pretty sure index of the condi¬ 
tion of its inner surface and of the dura mater, in which simultaneous 
changes have been going on. 

The symptoms which accompany these local alterations are not so well- 
marked as when the matter is more deeply seated. The patient is feverish ; 
has frequent rigors, nausea, and fixed and gradually increasing headache; 
is drowsy and 6tupid ; the memory is impaired ; and there are occasional 
attacks of mild delirium. He lies quiet, or semicomatose ; his sensibility, 
both special and general, is lowered, but not destroyed; pressure upon 
the wound will cause him to moan and carry his hands to his head ; mus¬ 
cular spasms and paralysis are not so decided as in the more deeply-seated 
suppurations, if, indeed, they exist at all; somnolency is sometimes inter¬ 
rupted by convulsive movements; but hemiplegia is rarely to be looked 
for, spasmodic contractions and distortions of the facial muscles being more 
common. In a word, the state of the wound, the fixed headache, the 
partial stupor, and incomplete paralysis, are indicative of suppurative 
pachymeningitis. 

Suppurative meningitis. —Inflammation of the dura mater may be 
communicated by coutiguity of surface to the parietal arachnoid, and the 
cavity of the latter membrane become occupied with fibrinous or serous 
pus; and from the arachnoid, the morbid action may spread to the pia 
mater, the meshes of which are infiltrated with a 6ero-purulent fluid ; or 
the inflammation of the latter structure may depend upon the extension 
of the inflammation to it from a lacerated or contused brain. In the 
latter case, the changes in the wound of the scalp do not necessarily 
ensue; but in the former, or when the arachnoid becomes affected through 

1 These data correspond very closely to those dednced from civil practice by Mr. 
Dease. He says, “ I have seldom seen them—the symptoms—appear earlier than 
the eighth day, or later than the sixteenth or seventeenth; between the eighth 
and the sixteenth being in general the period most to be dreaded.”— Observations 
on Wounds of the Head, etc. Dublin, 1760. 
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the dnra mater, the soft parts and bone present the same appearances as 
in the case of pns seated immediately beneath the bone. 

The symptoms of suppuration of the membranes never appear before 
the eighth day; are rarely delayed beyond the twenty-first; the average 
being the thirteenth day. The cephalalgia is general, intense, and of an 
excruciating nature; there are obstinate constipation and vomiting; the 
sensibility of the nerves of special sense is greatly exaggerated, as evinced 
by the excessive intolerance of light and sonnd; the pnpils are contracted; 
the pulse is very frequent; the delirium is active, and often maniacal; 
and, as the disease progresses, general convulsions set in, which are fol¬ 
lowed by paralysis, with anaesthesia, dilated pupils, retarded pulse, and 
profound coma, all of which succeed each other more rapidly than in the 
former condition, and less rapidly than when there is an abscess of the 
brain. Dr. Todd says that rigidity of the muscles of the paralyzed limbs 
from the commencement of or soon after the attack is characteristic of 
purulent arachnitis or accumulations of matter in the subarachnoid space. 1 
Confirmatory evidence of this statement is afforded by a case, observed by 
Dr. H. Fischer, of Berlin, of purulent arachnitis after fracture with de¬ 
pression of the right parietal bone, which had occasioned, in addition to 
other symptoms, paralysis and tonic spasm of the muscles of the left arm ; 3 
and by a case of gunshot contusion, without fracture, of the left parietal 
bone, recorded by Dr. John Ashhuret, Jr.,*in which two or three slight con¬ 
vulsions, with sopor, occurred on the seventeenth day, and were followed 
by delirium, coma, and, on the day preceding death, spasmodic contraction 
of the muscles of the left side of the body. The arachnoid over the middle 
right lobe was acutely inflamed, presenting an abundant deposit of soft 
lymph, while the membrane of the left side was free. The brain beneath 
the necrosed bone was softened, and contained a small abscess about three- 
fourths of on inch from its surface. 

The most reliable symptom of unilateral arachnitis is opposite hemi¬ 
plegia/ succeeding rigors, intense headache, elevation of temperature, 
vomiting, delirium, stupor, and convulsions, and followed by coma. The 
presence of Pott’s “ puffy tumour” of the scalp renders the operative 
prognosis more favourable than its absence, since it points rather to a 

1 Op. cit., p. 224. 

* Langenbeck’s Archiv, vol. vi. p. 605. 1865. 

* Amer. Journ. Med. Sciences, vol. 1. N. S. p. 388. 

4 Unilateral arachnitis does not invariably produce opposito hemiplegia, bnt 
the importance of this symptom has been recognized by Dr. Wilks and Mr. 
Jonathan Hutohinson. In the paper, already referred to, at p. 53, the latter 
asserts that hemiplegia is the usual indication of arachnitis; and I am pleased 
to find that his conclusions, although deduced from civil practice, coincide with 
my own as to the fact of arachnitis being a more common result of fracture or 
contusion of the cranial bones, than the formation of pus between the skull and 
dura mater. 
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limited inflammation, or circumscribed collection of pns in the arachnoid 
sac; while its absence is indicative of diffused inflammation or sub¬ 
arachnoid effusion, doe, probably, to primary lesion—contusion—of the 
central ganglia, or laceration of the cortex of the brain. 

Abscess of the brain .—The symptoms never appear before the thirteenth 
day, and are most frequent between the fifteenth and twenty-seventh days, 
the average being the twenty-fifth. The cephalalgia is sodden in develop¬ 
ment, and of a dull, heavy nature, although it may be present from the 
commencement, and be intense when the exterior gray matter is involved ; 
the special senses are suddenly perverted; the delirium is of a quiet cha¬ 
racter; sopor; one-sided convulsions, incomplete hemiplegia, and coma 
succeed each other more rapidly and more constantly than in the other 
forms of pus-effusion. The stupor is complete; the man seldom lies with 
his limbs outstretched, but he is curled up, so to speak, in his bed; general 
sensibility is utterly abolished, so that pressure on the external wound 
does not cause him to bring his hands to his head, althongh there may be 
automatic movements. In a word, profound coma, and total destruction 
of special and general sensation are characteristic of this condition. 
When the abscess bursts into a lateral ventricle, it is usually rapidly fatal. 

The treatment of compression of the brain from effusion of pus is 
purely surgical; and all authors are unanimous in the opinion that, unless 
the matter be evacuated, the patient will die, although they are equally 
agreed that this measure holds out but little chance for life. Since pus is 
liable to be situated in several distinct localities, I shall consider the 
management of compression from this cause according to the position of 
the foreign formation, and illustrate the topic by a few practical cases. 

When pus is seated between the dura mater and the skull, it is usually 
due to contusion of these structures by gunshot; but suppurative inflam¬ 
mation of the dura mater, which is tho primary ar.d principal element in 
the pus production, not the inflammation of the bone, as is taught by 
some surgeons, is often excited by the pressure of a sharp fragment of 
bone, a ball, or other foreign body, which proves a constant source of irri¬ 
tation. In these latter cases, it is obvious that the foreign substance, if 
recognized, should be removed; so that I shall confine my remarks to 
those cases in which there is no penetrating fracture or obvious presence 
of a foreign substance. 

Very fortunately, suppurative inflammation of the dura mater is 
less common at the present day than it was several generations ago ; at 
any rate, it is not often met with as a result of gunshot contusion of the 
bone and membrane, so as to call for the operation of trephining. When 
it is, experience has shown that Its early evacuation is positively 
called for. Mr. Pott, Injuries of the Read, London, 1168, was 
remarkably successful in his operations, not less than five out of eight 
cases having recovered. Tn all of these, the inflammation of the dura 
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mater was coincident with contusion and death of the bone without frac¬ 
ture, and the trephine was resorted to when the inflammation was circum¬ 
scribed, or before it had extended to the subjacent arachnoid. This alone 
is the secret of the great success which attended the procedure in the 
hands of the eminent British surgeon. If at the first operation little pus 
was found, and the symptoms increased, the instrument was again applied 
und a free escape for the fluid thus secured. 

At the present day, however, recovery from operation is not so common. 

A recent writer remarks that he has repeatedly seen the matter evacuated 
by the trephine without benefit; bnt he inculcates-the doctrine “to operate 
only where, in addition to fever and rigors, and to the local signs about 
the bone, there are also well-marked brain symptoms, coma, and, better 
still, hemiplegia.” Now if the surgeon waits until these symptoms set in, 
the chances of a successful issue are reduced to a minimum, since they 
depend npon arachnitis or abscess of the brain. One need not wonder, 
therefore, that recoveries are unknown under these circumstances, although 
we must do the writer the justice to say that he advises opening the skull 
as the only chance left. Mr. Pott did not wait for these fatal symptoms. 
For him, a slight blow upon the head, followed by the formation of pns 
between the pericranium and bone, pain, restlessness, languor, febrile 
action, slight rigors, cephalalgia, and quick pulse, were sufficient indica¬ 
tions that the dura mater was seriously involved, and that tho pus should 
be let out. I hove examined the histories of the cases that have occurred 
in late wars ; their symptoms do not differ from those presented by cases 
a century back; the only difference, in my opinion, being that Mr. Pott 
was right in his treatment, and that modern surgeons are very decidedly 
wrong in delaying operative interference until it is too late to be of any 
avail. 

I have never met with compression of the brain from the presence of 
pus in this situation, although I have had thirteen examples of more or 
less extensive necrosis of one or both tables of the contused skull, brief 
descriptions of which are appended in the foot note. 1 I am obliged, there- 

* In 9 of these cases there was exfoliation of the outer table alone, the lesion 
being mere contusion in 3 ; contusion with simple Assure or grooving in 3 ; con¬ 
tusion with impression in 1; and Assure with slight depression of the inner 
table in 2. The period of separation varied from 12 to 132 days, the average being 
42 days. In 4 instances portions of both tables came away, and in 2 there was 
concomitant Assure. In one of these the external table had a portion scooped out 
and exfoliated before the larger and deeper piece was loose. The period of sepa¬ 
ration varied from one to three months, the average being the 59th day. In one 
instance I extracted a portion of the parietal bone as large as the palm of the 
hand on the 93d day after the injury, and the pns could be seen to issne from 
the Assure at each pulsation of the brain. In 4 cases there were signs of slight 
contusion of the brain before I saw the patients, as denoted, in the Arst, by par¬ 
tial paralysis of motion and sensation of the opposite arm for one week ; in the 
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fore, to look elsewhere for illustrations of the advantages of early over 
late operation, and the results of simple antiphlogistic treatment; and I 
risk the accusation of dwelling at unnecessary length on this subject, be¬ 
cause some writers state that opening the skull is not proper, even if the 
presence of pos can be pretty clearly determined, since the lesion is neces¬ 
sarily fatal. Examples of compression from abscess of the dura mater, 
moreover, are not so readily fonnd in the reports of campaigns, that ab¬ 
stracts of cases will not prove practically interesting to the younger 
members of the profession. 

John E., aged 25, on the 16th April, received three small lacerated wonnds 
on the left side of the head from the explosion of a magazine. The wonnds 
had healed, and he was apparently well, when, on the 14th and 15th of May, he 
remained in bed, being drowsy, stopid-looking, and complaining of violent 
cephalalgia. On the following day, he lay in a state of partial coma, with the 
lids half closed, bnt was sensible when aronsed, and answered questions in mono¬ 
syllables. The skin was hot, the poise quick and hard, the brows knit, the 
right side of the face distorted, and the angle of the mouth drawn downwards, 
while the headache was more severe. There was a small swelling with distinct 
fluctuation at one of the wounds, which presented the characteristic features 
of Pott’s puffy tumour. On incising this, the pericranium was found sepa¬ 
rated from the depressed parietal bone by sanious pas. Several portions of the 
, bone were removed with Hey’s saw, and others were elevated. The dura mater 
was inflamed, and coated with pus, but was entire. The symptoms gradually 
disappeared, and the man was discharged to England on the 5th of July. [Med. 
and Surg. Hitt, of the British Army m the Crimea , vol. ii. p. 294.) 

In this instance, which is an excellent illustration of the correctness of 
Pott’s views as to trephining for this state of things, life was preserved 
by timely interference. Hod the operation been delayed for a short time, 
the quantity of matter would have increased; the morbid action have 
extended more deeply; convulsions, hemiplegia, and coma set in; and 
death ensued. But primary operation is not always marked by so happy 
a termination. 

Thus, in the case of Hancock [ibid., p. 296), of the 21st Regiment, pus was 
evacuated from beneath the depressed bone by the trephine, as soon as symp¬ 
toms had set in, with temporary relief; but death occurred on the eighth day 
after operation from arachnitis and abscess of the brain. In the case of Scrib- 
bins [ibid., p. 296), which was one of fissure of the external table with depres¬ 
sion of the internal, jaundice and fever were pronounced on the third day after 
trephining, and life was extinct five days later. Section disclosed pus on the 
surface of the brain, and a large abscess in the corresponding hemisphere. 

The following successful example of early interference from the practice 
of Dr. P. H. Watson 'Edinburgh Medical Journal, July, 1870, p. 43), 
in the Crimea, also illustrates an interesting diagnostic feature. 

Rigors, headache, flushed face, slow pulse, Bomnolency, and delirium oc¬ 
curred some weeks after what was supposed to be merely a scalp injury. “ On 
laying open the wound to examine the skull at one point where the bone was 

second by anesthesia of all the limbs for several days, which persisted in one leg 
for three weeks; In the third,' the symptoms were almost precisely similar, while, 
in the fourth, there was convergent strabismus of both eyes for four months, when 
I lost sight of the man. 
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bare, a smooth tuft of hair like a hair-pencil stuck right up from the surface, 
being held and wedged in that position by a minute fissure of the bone, which 
was so close that, but for the tuft of hair, it could not be recognized.” The appli¬ 
cation of the trephine evacuated an abscess, and disclosed a thin flake of 
lead, which had been shaved ofT the passing ball, lying on the dura mater. 

The pns may be let ont without a resort to the trephine. 

An officer, whose case is reported by Gorcke, was struck by a musket ball, 
which caused a depressed fracture of the parietal bone. The alarming symp¬ 
toms, which arose on the tenth day, ccasea on evacuating a quantity of pus by 
breaking off a portion of the contused bone by means of the point of a pair of 
forceps inserted into the fissure at one side of the depression. Recovery was 
complete. ( Rust’s Magazin, Bd. xv. p. 347.) 

When coma, convulsions, or hemiplegia are lighted up, the operative 
prognosis is decidedly unfavourable, since these symptoms indicate abscess 
of the brain or arachnitis, as in the succeeding illustrations. 

An officer of the 47th Regiment received a gunshot fissured fracture of the 
skull without depression. In spite of active treatment, signs of inflammation 
of the meninges occurred, followed at the end of about three weeks by coma. 
The trephine let out a considerable quantity of pus from beneath the bone, the 
dura mater being uninjured. Immediate relief ensued, and almost complete 
consciousness was restored. Stupor, however, gradually reappeared, followed 
by epileptiform convulsions, and death in five weekB from cerebral abscess. 
[Med. and Surg. History of British Army in the Crimea, vol. ii. p. 289.) 

A private of the 151st New York Volunteers had apparently recovered from 
a gunshot wound of the scalp, inflicted Nov. 17,1863, when, at the expiration 
of twenty-eight days, he was suddenly seized with convulsions, which were suc¬ 
ceeded by coma. Surgeon D. P. Smith removed five circles of the inflamed 
and contused bone, thereby affording free vent to matter immediately beneath 
it. Convulsions did not recur; but the coma continued, and the case termi¬ 
nated fatally in twelve hours. Diffuse inflammation of the dura mater and 
arachnoid were present. ( Circular No. 6, S. G. O., p. 10.) 

A young man was struck on the occipital region by a ball, which inflicted a 
scalp wound. There were no special symptoms for a fortnight, when unrest, 
ptosis, and partial one-sided paralysis of motion and sensation were observed. 
Trephining at the seat of the injury was delayed until ten days later, when a large 
amount of pus was evacuated, and a detached portion of the inner table of the 
skull lying on the dura mater was removed. Temporary improvement followed; 
but the man died on the sixth day. The arachnoid sac was filled with pus and 
false membrane, and the brain was softened below the seat of the lesion. 
[Denonvilliers, Compendium de Chirurgie Pratique , t. ii. p. 573.) 

Finally, when pus has formed on the dura mater, and nothing is done in 
the way of operative interference, the case is hopeless. The subjoined 
example shows the most frequent source of death, where the bone is merely 
contused and matter is seated beneath it. It is taken from Stromeyer 
(Maximen der Kriegsheilkunst, 2d ed. p. 334), and, unless I greatly mis¬ 
take, the early removal of a disk of bone might have preserved life, while 
the antiphlogistic treatment harried on the fatal issue from pyoemin. 

On the 7th of April, 1849, a young Boldier received a grazing gunshot wound 
of the scalp, which laid bare, but did not lacerate the pericranium. For ten 
days he progressed well, when he lost his appetite, felt nauseated, was feverish,, 
and suffered from frontal headache. The wound, however, retained its healthy 
appearance, and his attendant mistook these symptoms for gastric disturbance. 
Stromeyer saw the man on the 22d, when the wound presented the usual 
changes; he had suffered from vomiting; was very restless; anxious, and 
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wakeful; and the conntenance had become haggard. Purulent meningitis was 
diagnosed, ice and largo nombers of leeches were applied to the head • and 
calomel and mercurial inunctions were rapidly poshed. On the same evening 
delirium and coma supervened; on the following morning, he had a severe 
chill; and twenty-four hours later, death terminated the case. Dissection 
revealed the pericranium and dnru mater separated from the contused bone by 
pus, clots of blood, and matter in the longitudinal Binus, and purulent exuda¬ 
tion over both hemispheres of the brain. 

In a second case, observed by Dr. B. Beck (Die Schussmtnden, p. 99, and 
Langenbcck's Archtv, vol. ii. p. 547), at the battle of Yincenza, a gunshot 
wound of the scalp, without apparent injury of the parietal bone, gave rise to 
immediate symptoms of compression. Through energetic antiphlogistic treat¬ 
ment for four days the signs of cerebral irritation diminished, but they after¬ 
wards increased and earned off the patient. The external table of the bone 
was fissured, while the internal was broken, four pointed spicules pressing on 
the dura mater, which was covered with pus. A circumscribed portion of tho 
brain was also softened. Trephining would probably have been successful 
here, but the instruments were not at band. 

Such ore the histories of primary and secondary operations, and purely 
antiphlogistic or expectant treatment in this class of cases. They demon¬ 
strate that, when the trephine is applied early, the man may be saved; if 
it be applied late, there is little chance of Buccess; and, if it be withheld 
altogether, death is the inevitable result In addition to the instances 
already quoted of evacuation of pus beneath the cranium, I have to add 
two successful cases of trephining, one in the Italian war of 1859, reported 
by Demme ( Mililar-Chirurgische Studien in der Ilalianischen Laza- 
relhen von 1869, abth. ii. p. 74), the other in the Bohemian campaign of 
1866, recorded by Kocher (Beobachtungen in der Lazarethen der Main- 
Armee des Feldzuges von 1866), and a fatal issue narrated by Appia 
(The Ambulance Surgeon, Edinburgh, 1862, p. 171). These comprise 
all the cases of which I have any knowledge; so that 11 operations afford 
5 recoveries, or a proportion of 45 per cent Lnrrey’s case, referred to 
hereafter, is one of cure after trephining for the removal of a ball and a 
quantity of pns seated on the dura mater; bnt he also describes an in¬ 
stance of pns forming beneath the skull in consequence of a superficial cut 
by sabre, in which excision of a circle of bone afforded temporary relief, 
but death ensued from pytemia. (Campaigns, Amer. ed. p. 144.) These 
additional cases influence only very slightly the rates of recovery; while 
the results of all cases show that the opinion of those surgeons who hold 
that operative interference is futile is incorrect, and that, however true 
it may be that recovery is the exception in civil practice, trephining for 
gnnshot injury compares favourably with other recognized excisions. 

In civil cases, it is asserted that the effusion on the dura mater coexists 
With arachnitis: hence surgeons are almost unanimous in the opinion 
that a successful issue after its evaccation is scarcely known at the present 
day. It is interesting, therefore, to refer to the case of a student who was 
struck on the head with a hammer. For three weeks he suffered from 
severe headache, when insomnia set in. Examination disclosed a wound 
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through the sknll, and a probe came in contact with a piece of loose bare 
bone. On the removal of this by Dr. P. H. Watson pent-np matter was 
discharged. (Edinburgh Med Joum., Jnly 1870, p. 44.) Allnsion may 
here be made to a rare example of prolonged collection of pus beneath 
the cranium, recorded by Professor N. R. Smith. It was one of exfolia¬ 
tion of a portion of the parietal bone after a blow from a stone, followed 
by a fistulous opening, smaller than a quill, and surrounded by granulations 
which never closed for twenty years. Whenever the flow was impeded, 
pain and vertigo were occasioned. The trephine evacuated upwards of 
three ounces of fluid. {Baltimore Med. Journ., Dec. 1870.) 

Effusion of pos into the arachnoid sac is indicated by the immediate 
rising of the dura mater, which has lost its pinkish, silvery hne, into the 
hole made by the trephine, where it forms a tense swelling that is devoid of 
pulsation. Attention has recently been called to this absence of pulsation, 
as something novel, by Professor Roser {Archiv der Eeilkunde, Heft 6), 
bot this phenomenon has for years been a recognized and characteristic 
symptom of accumulation of pus beneath the dura mater; and was long 
since prominently insisted upon by Mr. Guthrie. (Op. ct'f., p. 366.) 

This bulging of the dnra mater may be regarded as a favourable sign, 
since it denotes that, instead of the matter being diffnsed over the surface 
of the brain, it is collected into circumscribed abscess, through adhesion of 
the parietal and visceral layers of the arachnoid at the limits of the effu¬ 
sion. In the former event, there is no hope; in the latter, life may bo 
saved by freely incising the swelling, and giving vent to the pent-np mat¬ 
ter. Upwards of a century ago Schmncker proved the propriety of this 
procedure. 


A soldier was trephined fora gunshot injury of the frontal bone; and the 
ball, along with a portion of the depressed inner table and some extravasated 
blood, removed. On the nineteenth day the dnra mater rose into the trepbine- 
hole, and fluctuated. A 6mall pnnctnre was followed by the escape of two 
ounces of whitish lymph (sic); and three days subsequently, the delicate open¬ 
ing having closed, a crucial incision gave vent to an ounce of a similar fluid. 
The wound was now kept open, and the man recovered. (Chirurqisc'he 
Wahmehmungen, bd. i. p. 170.) 

Guthrie (op. at., pp. 366-368), after the battle of Toulouse, incised the dura 
mater nnd evacuated pus in two cases, and one died. 

An officer was struck on the occipital protuberance by a musket ball. Symp¬ 
toms of irritation of the brain having set in, Giersch applied the trephine under 
the supposition that there was fracture of the internal table, but the bone was 
found to be sound, and there was slight purulent effusion beneath it On 
removing the dressings a few hoars subsequently, the prominent dura mater was 
punctured, and a considerable amount of bloodv matter evacuated. Rapid and 
complete recovery ensued. {Rust's Magazinfiir die Gesammte ffdlkunde, bd. 
l l p. 127.) 


The records of the more recent campaigns contain only a few examples 
of operation for abscess of the cavity of the arachnoid. I am not aware 
that it was practised during our late war; but it was resorted to by Beck 
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(op. cit., p. 133), in Schleswig, withont benefit; by Mr. Cowan (William- 
son, Military Surgery, p. 36) in the Crimea; his patient died; by a sur¬ 
geon (Demme, op. cit.abth. ii. p. 75) at the St. Gaetano Hospital, Bres¬ 
cia, 1859, bnt the man was so much exhausted that death was inevitable • 
and by Pirogoff (op. cit., pp. 155 and 185), in the Crimea, with success. The 
last case was one of coma withont paralysis consequent npon a complicated 
fracture of the frontal bone. The trephine was applied, the dura mater 
opened, and a spoonful of matter evacuated. Consciousness was at once re¬ 
stored, the man answered properly all questions, and was well in two months. 
All these cases were examples of trephining for gunshot injury, save that of 
Beck, which was dne to superficial sabre-cot of the bone; so that, if the 
few instances that I have here recorded be regarded as exponents of the 
mortality of incising the dura mater to give exit to pus in army practice, 
it will be found to be in the proportion of 50 per cent, four out of the 
eight having succumbed. 

No case is recorded of recovery from effusion of pus into the arachnoid 
cavity without its having been let out; it is never absorbed in this situa¬ 
tion. On the other hand, if a free incision be made into the dura mater so 
as to admit of its ready escape, one-half of the patients, as I have just 
shown, fight their way through. The necessity of the operation is, there¬ 
fore, not to be questioned. In civil life, too, success has attended the 
procedure, of which the following are striking illustrations:_ 


Lohmann (quoted by Bruns, op. cit., p. 926) trephined a man on the third day 
alter a blow from a ten-pin ball, and removed a clot of upwards of four ounces' 
weight. Eight days subsequently, the symptoms of inflammation increasing 
the dura mater was punctured and a considerable quantity of matter evacuated! 

A man struck his head against the corner of a writing-desk, and suffered* 
from severe headache for several months. Mursinna (ibid., p. 937) removed 
three circles of the occipital bone and opened the dura mater, with the effect of 
giving vent to a very offensive yellowish fluid, which he regarded as a collection 
of disorganized blood. 

De La Peyronie (Hist, dc VAcad. Roy. da Scienca, 1744, p. 212) trephined 
the parietal bone of a lad for symptoms which made their appearance on the 
twenty-fifth day after a blow from a stone. On incising the inflamed dura 
mater, three ounces and a half of pas, which extended by the side of the falx 
down to the corpus callosum, escaped. 

Mr. Dumyille (British Med. Joum., vol. ii. p. 743,1858), of Manchester 
removed a circle of the denuded frontal bone, for supposed abscess of the dura 
mater, three weeks after a scalp wound. The membrane was inflamed and 
perforated at one point, from which, after the insertion and withdrawal of a 
probe, stinking matter spirted out. 

A man, aged 37 years, was struck over the supra-orbital ridge, and marked 
symptoms of compression set in at the end of three weeks. Professor Hughes 
applied the trephine at the injured spot, and found fragments of the inner table 
or the frontal bone depressed on the dura mater, without involvement of the 
outer table. Upon incising the dura mater and evacuating a quantity of pus, 
there was an immediate return to consciousness, (loica Med. Joum. 1868 
p. 34.) * 
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through a small aperture at the left frontal eminence. Whenever the open¬ 
ing closed, the child became unconscious and convulsed, but she was free from 
symptoms at other times A crucial incision of the dura mater, after trephining, 
permitted the escape of a wineglassful of pus. 

In a very similar case, occurring in a youth sixteen years of age, there was 
a fistulous'opening in the left parietal bone, which discharged samous fluid. 
On cessation of the discharge, signs of compression set in. .Roux (Archives 
Generates dc Medicine, L 24, 1830, p. 280) applied the trephine, enlarged the 
hole in the dura mater, and evacnated a large quantity of matter. 

Abscess of the brain may result from any form of injury of the skull, 
and is certainly fatal unless it be evacuated. Dissection of nnmerons cases 
has demonstrated that, provided life has been spared for u sufficient length 
of time, the brain frequently makes efforts to rid itself of the foreign fluid 
by discharging it at the nearest point, as into the lateral ventricles or the 
sac of the arachnoid. Rare cases have also been reported, in which it is 
highly probable that the sudden and abundant escape of pus from the ear 
nose, or orbit, some weeks after injuries of the head, was due to the 
rupture of cerebral abscess and its discharge through the petrous portion 
of the temporal bone, the cribriform plate of the ethmoid, or a fractured 
orbital portion of the frontal bone. I have endeavoured to show that 
pain in the head und signs of compression, accompanied by febrile move¬ 
ment, occurring some days after a local injury, indicate inflammation of 
the coutents of the skull, and that, nnder these circumstances, it is proper 
to apply the trephine. If no pus be found on the dura mater, but the 
state of the membrane indicates matter beneath it, it should be opened. 
Should the symptoms be not relieved, the inference is clear that the pus is 
seated in the tissues of the brain, and the question of letting it out natu¬ 
rally depends upon its existence and position. Of the individual symptoms 
of cerebral abscess the best arc defined and intense pain, corresponding 
with the local lesion, and the occurrence of limited hemiplegia and convul¬ 
sions, some time between the ffteenth and twenty-seventh days. Headache 
ordinarily corresponds to the seat of the abscess, and this is the most 
important sign of its position; while the more the pus encroaches on 
the gray cortical substance, the more weighty and numerous will be the 
phenomena. With this history the surgeon is warranted in opening the 
skull and incising or puncturing the brain. Special symptoms may be of 
assistance in determining the situation of the abscess. Thus, aphasia 
associated with right-sided paralysis, points to abscess in the vicinity of 
the walls of the left fissure or Sylvius, at least such is the history of several 
cases after gunshot, quoted by Lohmeyer. (Op. cit., pp. 321, 322.) In 
one, trephined by Petrnschky, there was an abscess of the left frontal lobe 
which had destroyed the second and third frontal convolutions, while in 
two others the same parts were extensively destroyed in the first and in 
the second, there was, in addition, a large abscess of the left hemisphere, 
which corresponded to the site of the wound and extended to the cornu 
Ammonis. In the cases of Detmold, Weeds, and Maisonneuve, referred 
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to below, the loss of speech depended, in two, upon abscess of the frontal, 
and, in the third, upon abscess of the middle lobe. In this state of affairs I 
can see no objection to catting into the brain. The operation can scarcely 
aggravate the case. There is nothing to be lost, while much may be gained 
in the way of prolonging or even saving life. Several instances are on 
record in which trephining, or farther procedure after that operation, 
might have resulted in recovery, of which the following are selected as 
illustrations:— 

In an officer, under the charge of Mr. Dease, secondary symptoms clearly 
pointed to an abscess of the brain, and its existence was confidently predicted 
by that surgeon, who desired to open the skull and evacuate it. In consultation, 
however, his opinion was outweighed, and dissection disclosed a collection of 
four ounces of matter and clotted blood within one-tenth of an inch of the 
surface of the brain. Hennen (op. cit., Case XLVIII.), who relates the case, 
regrets that relief was not attempted. 

Roux (Chassaignac, Plaits dt Tilt , p. 192) went so far as to incise the dura 
mater, but found no pus. The symptoms of compression continued and in¬ 
creased, and a large abscess was found post-mortem below the trephine-hole, 
60 superficially seated that its evacuation would have been easy, and, possibly, 
beneficial. 

De La Peyronie (Sabatier, Mddccinc Opiratoirt . t. ii. p. 65,1832) trephined 
a man, nnd let out a large quantity of pus from beneath the craninm. The 
symptoms were relieved temporarily, when the dura mater was cat open with¬ 
out result, but incising the brain was not permitted. Post-mortem examination 
disclosed an abscess at the depth of about one-third of an inch below the 
artificial opening. 

The removal of pressure over the abscess may even suffice to permit the 
pus to make its way to the surface, as in the subjoined instances :— 

A child nine years of age, suffering from compound depressed fracture of the 
frontal bone, was trephined by Petit. (TraiU dts Maladits Chirurgicalts, t. i. 
p. 91, 1790.) Fever, with headache, set in on the night of the fifth day, and 
on the following day the discoloured and distended dura mater bulged into the 
opening. On being laid open, a tablespoonful of brown, fetid fluid escaped, but 
the symptoms increased until the night of the eleventh day, when the rapid 
improvement disclosed that a large abscess had buret and saturated the 
dressings with offensive matter. In two months the cure was complete. 

"In a case of this description,” writes Professor Pancoast (Treatist on 
Operative Surg., 2d ed., p. 106), “on which I operated during the winter of 
lb43-4 before the class of the Jefferson Medical College at the Philadelphia 
Hospital, the altered dura mater puffed np through the opening made by the 
trephine. On incising this, the soft pultaceous cerebral substance ponted 
through the orifice, and cave to the finger a distinct feeling of fluctuation below.” 
As life was not in immediate danger nothing farther was done, and the abscess 
opened spontaneously on the following day, with the effect of relieving the 
coma to a considerable extent. The patient continued to improve, walked 
about the wards, and conversed rationally, the opening in the meanwhile 
discharging more or less pus. At the end of sixteen days the flow ceased 
altogether, the delirium and coma returned, and the man’ died. Dissection 
showed that the orifice in the dura mater was too small, and blocked up with 
fungous granulations from its margins. The cavity of the abscess had refilled 
and communicated with the posterior horn of the opposite lateral ventricle. 

Schmncker (Vtrmischte Chirurgische Schri/ttn, Bd. i. p. 283) narrates the 
cose of a grenadier who fell and struck his head against the corner of a stone, 
whereby a compound depressed fracture of the frontal bone was produced 

r ^ ow ‘ n ff d ay trephining, with removal of the splinters and elevations 
or the bone, restored consciousness. The patient was in the best of spirits 
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until the fifth day, when feverish symptoms set in, followed in twenty-four 
hours by bulging of the dry and brown dura mater into the trephine-hole. 
Puncture evacuated upwards of a tablespoonful of laudable pus from a super¬ 
ficial abscess of the brain. The symptoms disappeared, particles of the brain 
tissue were cast off, and the patient was well in two months. 

Two remarkable cases are on record, in which abscess of the brain was 
diagnosticated, and the surgeons were bold enough to make numerous 
incisious in the brain with a view to its evacuation. In that of Dr. 
Detmold ( Amer. Joum. Med. Sci., vol. xix., N. S., 1850, p. 86) the 
symptoms were relieved and life preserved for seven weeks, while in the 
case of Maisonneuve ( Union Medicale, 1853, p. 48) the matter was not 
reached, although the post-mortem examination showed, that, hod the 
fifth puncture been one centimetre deeper, the abscess would have been 
evacuated. 

The following case reflects the greatest credit on the operator in regard 
to the diagnosis and treatment:— 

An officer was struck bv a pistol-ball which grooved the outer table of the 
left frontal bone. Marked symptoms of encephalitis set in on the tenth day, 
but they yielded to general measures. On the twenty-third day, in consequence 
of excesses of diet, rigors, intense cephalalgia, and other ill-boding signs, de¬ 
clared themselves, and were followed in seventy-two hours by convulsions, and, 
later, by aphasia with right hemiplegia and coma. On the twenty-ninth day 
after the injury, Surgeon J. F. Weeds, of the army, trephined over the left 
frontal eminence, and found a small scale of the inner table lying loose on the 
slightly lacerated dura mater. A knife was passed into the substance of the 
brain, and half an ounce of greenish, fetid pus evacuated. The symptoms of 
compression disappeared in ten hours, and the patient recovered. (Nashville 
Joum. Med. and Surg., April, 1872, p. 15G.) 

That the practice of trephining is the correct one, where symptoms are 
lighted up after a punctured wound, is shown by the following case:— 

A peasant, aged twenty-four years, was injured on the 23d of February, but 
concealed his condition until the 9th of March, when Dr. Krauss found a four- 
cornered punctured wound in the anterior superior angle of the parietal bone, 
through which a probe passed into the skull to the depth of four lines. His 
general condition was thnt of great stupidity; he answered questions with dif¬ 
ficulty ; the pulse was fifty; but convulsions were absent. On the following 
day, removal of a circle of bone and enlargement of the hole in the dura mater 
were followed by the evacuation of a large abscess of the substance of the brain. 
The man recovered. (Quoted by Bruns, op., ci/., 746.) 

Circumscribed collections of pus, resulting from the irritation of foreign 
bodies, seated superficially or deeply, but without an external communica¬ 
tion, have also been successfully tapped. The following examples demon¬ 
strate the wisdom of operating as soon os symptoms set in. 

A young man was struck on the head with a knife, the wound healed, and 
there was merely intermittent neuralgic pain about the scar. He was admitted 
into the HOtel-Uieu, upwards of two years subsequently, for sudden stupor with 
febrile action, and the point of the knife-blade was found sticking in the bone. 
Dupuytren* applied the trephine ; but the coma was not relieved, and opposite 
hemiplegia appeared. The dura mater was now opened, and a bistoury carried 
into the substance of the brain to the depth of one inch, when a large quantity 


1 Leqons Orates de Clin. Chirurg., 1839, t. vi. p. 14G. 
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of pus escaped. The symptoms disappeared that night, and the patient gra¬ 
dually recovered. Additional recoveries from abscess complicated by the pre¬ 
sence of knife-blades, in which, however, the symptoms set in in a few weeks 
after the injury, are narrated by Dr. Moritz' and Dr. Renz.* In the case of the 
latter surgeon the pus was evacuated by aspiration. Lafaye 3 cured a man in 
whom the trouble was due to the head of an arrow imbedded in the brain. 

There are not a few cases on record of recovery from abscesses compli¬ 
cated by the presence of small projectiles. The following are illostrations 
of this state of things attested by living witnesses:_ 

Dr. Hutchison, of Brooklyn, amputated the leg of a soldier, one month after 
compound fracture of both bones by shell. He had also received an injury of 
the skull from a bullet. While he was unconscious, the head was examined 
and several pieces of the necrosed parietal bone removed, along with a fragment 
of ball of very irregular shape, which appeared to be lying in the cerebrum 
Its extraction was followed by the escape of two drachms of healthy pus from 
an abscess m the substance of the brain. He recovered without an unpleasant 
symptom. (New York Med. Joum. 1866, p. 217.) 

A soldier suffered from a gunshot fracture of the skull received in the Crimea. 
Some weeks subsequently, an aperture was discovered in the vault of the cra¬ 
nium too small to admit the finger, from which pus mingled with blood-clot and 
broken-down brain tissue was escaping. He was almost imbecile, and, although 
a mere lad, he looked old, and was much emaciated. Dr. Watson (Edinburnh 
Med. Journ., July, 1870, p. 44) trephined. A considerable abscess was evacu¬ 
ated, and a ball removed from the left hemisphere. 

Finally, the abscess may have an external communication, but the open¬ 
ing in the skull or membranes be too small to admit of the free escape of 
its contents, as in the case of Pancoast; under these circumstances the pus 
accumulates, lights up signs of compression, and proves fatal unless free 
vent be afforded. The indication here is to trephine at the site of the 
opening, and that this is the correct practice i3 shown conclusively by 
several cases, not gunshot, however, quoted by Bruns (op. cit., pp. 1014- 
1018), and by one under the charge of Dr. Middeldorpf. In the latter the 
discharge was reinstated by chiselling away portions of the bone so as 
to make an opening of sufficient size to admit the point of the index finger. 
The patient, a male, 23 years old, was well in two months and a half. 
(Schmidt 1 * 8 Jahrbucher, Bd. 143, 1869, p. 203.) 

3. Compression from Depressed Bone. —The symptoms may be im¬ 
mediate ; but I have never seen an instance in which this state was due 
purely to this cause; and I believe that instantaneous symptoms are less 
frequent than is generally supposed. With the view of determining this 
point, I have examined 180 recorded examples of depressed fracture from 
gunshot, which were attended with, or followed by, compression, and find 
that the signs are immediate in only 30, or 16.66 per cent, or in the pro¬ 
portion of one to every six. Inspection of the fatal cases disclosed, in the 
great majority of instances, concomitant contusion of the brain, and in 
many of those that recovered, the symptoms were mixed, and pointed to 

1 Quoted by Bruns, op. cit. p. 1006. 

* Schmidt’s JahrbUcher, Bd. 138, 1868, p. 259. 

3 Sabatier’s Med. Oper., t. i. p. 64. 
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that complication. Hence the inference is clear that coutnsion or lace¬ 
ration of the substance of the brain, and not the depressed bone, is the 
source of the symptoms. In the remaining 150 cases, the compression 
came on at a period which varied from a few hoars to several days; so that 
it is of the utmost practical importance that the surgeon should remember 
that depression of the skull may, and usually does, excite remote phe¬ 
nomena, when no signs of compression have immediately followed the 
injury. 

Bat the surgeon must not allow himself to be sednced into the idea that 
these late symptoms depend solely upon the displacement of the bone, 
since nothing can be farther from the truth. An analysis of the above 
150 cases indicates that the more or less remote signs of compression were 
due exclusively to the depressed bone in only 20 per cent, of the whole 
number; that they depended upon displacement, associated with local ex¬ 
travasation of blood, in 8 per cent ; while they were due to combined 
collection of pns between the bone and the dnra mater in 3.33 per cent, 
to simple arachnitis in 1.33 per cent, to suppurative meningitis in 17 
per cent, and to abscess of the brain in nearly 51 per cent. 

I think I am warranted in stating that it is not impossible to distinguish 
upon which of these several pathological conditions the symptoms depend 
by noting, in connection with other signs and the history of the case, the 
date of their appearance. 

When the compression sets in at a period varying from thirty minutes 
to eighteen or twenty hours, there having been a lucid interval, it is due 
to effused blood, which starting from the seat of depression, gradually ex¬ 
tends over the dura mater, until a clot of sufficient size to awaken symp¬ 
toms is formed. If headache, more or less pronounced, febrile movement, 
exalted nervous irritability, as indicated by intolerance of light and of 
sound, and slight delirium, or other signs, appear at any time between 
the second and sixth day, seventy-two hours being the average, they are 
induced by hypercemia of the brain and its membraues, this state, unless 
held in subjection by appropriate measures, passing rapidly into that of 
inflammation, and there will be found either depression, or the trifling dis¬ 
placement will be combined with a Email local clot. When the symptoms 
of cerebral disturbance depend upon the formation of pns, they are usually 
ushered in by rigors, more or less defined, and set in at a later period 
Thus, as I have shown at a preceding page, in suppurative pachymeningitis 
they do not appear before the sixth day, rarely before the eleventh, and 
generally prior to the expiration of the second week, the average being the 
thirteenth day. Suppuration of the arachnoid and pia mater does not 
disclose itself before the eighth day, but usually within the second, and 
rarely after the third week, the average being, as in the former instance, 
the thirteenth day. When symptoms are awakened by intracerebral 
abscess, the most frequent of all the causes of secondary compression, they 
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do Dot manifest themselves before the thirteenth day, may be delayed for 
months, and are most common between the fifteenth and twenty-seventh 
days, the average being the twenty-fifth. In two cases, which seemed to 
be examples of simple arachnitis, the phenomena were apparent, in one on 
the eighth day, and in the second on the forty-third day, so that np 
general law can be established in regard to this extremely rare occurrence. 

The above data inclnde those cases in which the inner table of the 
skull is depressed more extensively than the outer, those of depression of 
the inner table alone, and those in which spicnles of bone penetrate the 
meninges or the brain; and they indicate that primary meningitis,'encepha¬ 
litis, or meningo-encephalitis are not to be anticipated when the contents 
of the sknll are not exposed. When, on the other hand, there is a com- 
pound comminnted fracture, and splinters of bone are driven into the 
membranes or the brnin, primary meningitis or encephalitis is the role, 
and may prove fatal within forty-eight hours after the infliction of the in¬ 
jury, althongh, in rare cases, the symptoms do not set in until the second 
week. 1 

The treatment of compression from depressed bone is still a matter of 
ranch dispute. That a man may recover from a very considerable and 
very unequal displacement of the tables of the sknll is attested by nu¬ 
merous examples ;* hot that such cases survive in greater proportion than 
those in which the pressure has been relieved by the resources of art, is 
another and a highly important question, which has not been sufficiently 
examined by writers on army surgery. I have looked into the particulars 
of the management of 224 depressed gunshot fractures of the skull,’ and 
find that, in 90, operative measures, under which are included the use of 
the trephine, elevator, saw, and simple extraction of fractions of bone with 

1 In an elaborate essay, entitled, Kliniscbes nnd Experimentelles znr Lobro von 
Trepanation, Langenbeek't Archio, vol. vi. pp. 595-647, with whioh I met after 
tho above sentence was penned, Dr. H. Fischer, of Berlin, states his belief that 
primary symptoms do not ensne from foreign bodies when the sknll is not opened, 
and that snppnrative inOammation is quickly induced by movable penetrating 
substances, as detached spicules, when tho brain and its membranes are exposed, 
although fixed spicnles that pass into tho brain through the dura motor, under 
the same circumstances, incite meningitis more slowly. These deductions are 
founded on clinical observation and numerous experiments on dogs. 

‘Of these one of the most extraordinary is that of a man who lived thirteen 
years with a fnnnel-like depression of the vertex, whioh extended inwards to 
the depth or eighteen lines from tho surface of the scalp, without there having 
been any symptoms whatever. (Hennen, Principle of Military Suracrv, 3d ed. 
Case XXXIX.) 

’ Only five of these cases occurred in my own practice. The remainder are 
taken indiscriminately, not selected, from the records of the campaigns In the 
trailed States, Italy, the Crimea, Schleswig-Holstein, Bohemia, the siege of Ant¬ 
werp, and the writings of Part, Bandens, Larrey, Freidbnrg, Stromeyer, Beck, 
Sckwartr, Demme, Schmucker, Gnthrie, S. Cooper, Hennen, Dease, and others. 
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the forceps, were instituted for marked symptoms of compression. Of 
these 45, or 50 per cent., died. Of 134 instances, on the other hand, 
in which the treatment was purely conservative and antiphlogistic, and in 
43 of which the signs of compression were very donbtfnl, 61 recovered, and 
73, or 54.47 per cent., died ; or if the doubtful cases, which resulted in 
10 deaths, be excluded, 91 cases of compression from depressed fractures, 
treated expectantly, afford 63 deaths, or a mortality of 69.23 per cent., a 
result in favour of operation by 19 per cent. 

These statistics show, that, when symptoms result from depressed bone, 
the chances of saving life are on the side of surgical interference. The 
trephine was applied in 49 of the above 90 operations, with 26 deaths, the 
mortality being 53.06 per cent.; fragments of the shattered bone were 
removed by the forceps in 28 instances, with a fatality of 14, or 50 per 
cent; the elevator was resorted to in 10, of which 3, or 30 per cent., 
were mortal; while in 3 instances Hey’s saw was followed by death in 2, 
or 66.66 per cent. An examination of these facts does not disclose that 
the operation of trephining is more dangerous than other operative pro¬ 
cedures. More patients recover after than without surgical interference, 
and many lives might have been saved by a timely resort to it. 

In deciding the question of operation in cases of depressed fracture, it 
appears to me that primary symptoms of compression are of less importance 
than the existence of intruding fragments of bone, which must, sooner or 
later, be they fixed or movable, act as sources of irritation, and induce 
secondary phenomena due to inflammation of the brain or its membranes. 
It is true that immediate symptoms sometimes attend simple fractures with 
depression, the latter condition being frequently associated with a local 
clot, and, unless I greatly mistake, the rule of trephining, the symptoms 
being conspicuous, should be absolute under these circumstances. It is 
equally certain that instantaneous compression may be marked without 
there being any appreciable evidence of fracture. If the history be clear 
that there was no interval of consciousness, but that the symptoms were 
decided from the very outset, fracture with displacement of the internal 
table may be inferred, as in the case of Beck, quoted above. 1 Opening 
the skull is warranted for this condition. In fractures with depression 
and comminution, be they simple or compound, in punctured fractures, 
and, in fact, in all injuries in which the internal table is displaced to a 
greater extent than the external, the great danger is suppuration of the 
contents of the sknll from the irritation provoked by pointed fragments 
of bone resting on the dura mater, perforating or lacerating that membrane, 
or penetrating the brain. Hence I hold that, in all these cases, it is far 
wiser to remove sources of irritation at once, thereby preventing inflam- 

1 For further information on this subject, the paper on Fracture of the Internal 
Table of the Skull, by Mr. W. F. Teeran, Brit, and For. Med.-Chir. Rev., vol. 3G, 
p. 1S9, may be consulted. 
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nation, than to temporize or wait for incipient meningitis or phrenitis as 
an indication of their presence, since the successful issue after surgical inter¬ 
ference is greatly compromised when inflammation is once lighted up. 
Finally, trephining is demanded when secondary symptoms—those laid 
down ns indications of pachymeningitis—arise after a gunshot blow on 
the head, without evidence of injury of the bones, the assumption being 
fracture with depression of the internal table alone. 

4. Compression from Foreign Bodies. —A penetrating body, as a 
ball, which lies ou the dura mater or the brain, or lodges in the latter, 
does not provoke immediate symptoms, unless it be very bulky, and it is 
even then generally associated with some other compressing agent 

Thus, a Russian soldier was struck at Witepsk, in 1812, by an iron shot of 
seven ounces weight which perforated the frontal bone, lacerated the dura 
mater, and rested on the npper surface of the right frontal lobe, leaving an 
opening in the bone of only three or four lines in diameter. The oriGce was 
enlarged by three applications of the trephine, when, by means of the elevator 
and forceps, the missile, along with a large clot of blood, was extracted. The 
symptoms were relieved at once; the pin mater was ccchymosed, and the brain 
presented a depression of about four lines in depth. The man recovered. 
(I^irrey, Mtmoires de Chirurgie Militaire, t. iv. p. 183,1817.) 

When the signs of compression are instantaneous, the injury is usually 
associated with considerable depression of bone ; when they are interme¬ 
diate, they generally depend upon extravasation of blood on the dura 
mater; and when they are remote, they are due to inflammation terminat¬ 
ing in suppuration. The lost group constitutes by far the most common 
of all the compressing agents, and it shows that, as in the case of spicules 
of bone, it is absurd to ascribe the consecutive brain troubles to the 
intruder aloue. Balls are sources of irritation, and not of primary com¬ 
pression, although they may remain in the cerebrum for years, without 
causing mischief, 1 until, through some indiscretion, os a drinking bout, 
their presence is resented, and death suddenly takes place from apoplexy, 
an affection to which foreign substances seem to predispose. Such, 
briefly, is the history of most of these cases, when they do not terminate 
io abscess. 

However paradoxical it may appear, experience proves that a ball, or 
a section of a ball, which lies in contact with, or lacerates, the dura mater, 
is borne with impunity less often than when it has lodged in the white 
substance of the brain. If permitted to remain, that membrane is con¬ 
stantly rubbed by the foreign substance, through the movements imparted 

1 The Memoire Bar les Plaies da Cerveaa, by Qoesnay, published in the 
Mfanoires de l’Acad. Roy. de Chir., t. !. and the Literatura Mediea Digesta of 
Ploucqnet, Tabingen, 1809, contain large collections of cases in which foreign 
bodies were encysted in the brain. The writings of Schmacker, Bilgaer, Heister, 
Brans, Beck, Chelias, Thomasain, Percy, Baadens, Larrey, Serrier, Henuen, 
Guthrie, and T. H. Andrews, of this city, may also be consulted by those who 
are carioas on this subject. 
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to it by the motions of the brain, and it will, sooner or later, excite sup¬ 
purative meningitis or cerebral abscess. These sources of the symptoms 
of compression occur usually within the first four weeks, but they may be 
delayed for months. Thus— 

A private of the 3d Regt. Ky. Cavalry, in nn affair with Forrest’s forces, 
January, 1862, was struck by a conoidal pistol ball, which fractured the 
right parietal bone, close to its superior posterior angle, and to the right 
of the middle line. There were no primary symptoms, and the man was 
able to return with his retreating comrades to Calhoun, Ky., a distance 
of about ten miles, where I saw him ten days after the jufliction of the 
wound. The gravity of the lesion had not been appreciated; but, from 
all the information that I could elicit, I judged that symptoms of com¬ 
pression had set in on the seventh day. There was a, small, suppurating 
fungous protrusion of cerebral substance from the wound; the man was 
profoundly comatose, and died within a few hours. One-half of the pro¬ 
jectile, imbedded in pus, lay under the skull at a little distance from the 
fracture; the dura mater was much lacerated and pressed upon by de¬ 
pressed spicules, the meshes of the pin mater were inGltrnted with purulent 
fluid; and a large abscess of the right middle lobe of the brain communi¬ 
cated with the fungous mass. 

When the dura mater is not injured, the symptoms set in later. A 
striking example of this occurrence, during our late war, is afforded by 
the following abstract:— 

Corporal S., 12th Moss. Vols., aged 39, received at the battle of Fredericks¬ 
burg, l)ec. 12th, 1862, a slight wound of the right lower lid; the corresponding 
eye was destroyed, while the left eye was unnaturally prominent, but its func¬ 
tions were normal. After three weeks, the man was walking about, and com¬ 
plained merely of occasional pain over the left orbit, appearing to be perfectly 
well until Feb. Cth, 1863. when he had a chill, but no marked cerebral dis¬ 
turbance was evident until the 10th inst., when nocturnal delirium supervened. 
On the ensuing day he became comatose, and died Feb. 15. On dissection, 
a conoidal musket ball, incrusted with callus, which had entered through the 
walls of the right orbit, was found wedged between the sphenoid and left 
orbital plate of the frontal bone, and resting in contact with the dura mater. 
Over the ball, at the base of the left anterior cerebral lobe, was au abscess 
containing two drachms of pus. (Circular No. 6, S. G. 0., p. 15.) 

A still more remarkable example of the remote period at which symp¬ 
toms may be lighted up by the presence of a small body on the dura mater 
is narrated by Morand :— 

A soldier was struck at the battle of Parma, in 1734, by a spherical musket 
ball, which inflicted an apparently insignificant injury in tho left temporal re¬ 
gion, the symptoms of concussion having been mild. The wound remained 
fistulous: denuded bone could be detected with the probe; but the presence 
of a missile was not suspected. The man was troubled with intermittent head¬ 
ache, and expired suddenly in convulsions, at the expiration of nine months. 
The ball had penetrated the squamous portion of the temporal bone, being 
almost entirely within the skull, and pressed upon the dura mater, which was 
in a state of incipient gangrene. The left hemisphere of the brain was con¬ 
verted into an enormous abscess. [Op. ciL , Premiere Partie, p. 159.) 

The treatment of cerebral compression from foreign bodies, whether the 
symptoms be immediate, intermediate, or remote, is obvious. In any 
case, the indication is to remove the intruder, whether the object be to 
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relieve existing symptoms or prevent consecutive inflammation. When a 
ball is seated on the dura mater its detection is usually easy; but it should 
be remembered that projectiles, or sections of projectiles, even if they be 
conoidal, as proved by several cases that have occurred in recent wars, 
sometimes glide between the dura mater and skull, and lie at some dis¬ 
tance from the point of penetration. Under these circumstances, the 
practice of Larrey should be followed. Thus— 

A spherical ball entered at the middle of the frontal bone, passed beneath 
the cranium, and was arrested at the lambdoidal sutnre. Its presence having 
awakened secondary signs of compression, Larrey introduced an elastic bougie, 
and carried it backwards until he came in contact with the missile, when, after 
making a corresponding measurement externally, he applied the crown of a 
large trephine, extracted the ball, and evacuated some pus mixed with blood. 
The man recovered. 

In a second case, an elastic sound, passed into the orifice in the left parietal 
bone, came in contact with the foreign substance near the occipital suture, at 
which point the skull was also fractured, as indicated by ecchymosis of the 
scalp. As the symptoms of compression were increasing, trephining enabled 
Larrey to remove the half of a ball, which was flattened and partly imbedded 
in the bone, along with a considerable quantity of black blood. For a fortnight 
the man did well, but he was carried ofT by an interenrrent fever. (Clinique 
ties Campagnes, t. i., pp. 215-216, and Mim. de Chir. Mil., t. ii., p. 139.) 

When a ball is presumed to have entered the brain, if a single intro¬ 
duction of the finger, or a female catheter, which should be permitted to 
siuk towards the object by its own weight, rather than pushed forcibly 
onwards, fail to detect it, the man should be let alone, since it is better 
to temporize than to probe about in an injured brain. Numerous cases 
are on record, which demonstrate that the medullary, not the cineritious, 
snbstauce of the cerebrum accommodates itself to the presence of a foreign 
substance, or makes efforts to throw it off when suppuration has set in. 
If the projectile be detected, all reasonable efforts should be made at its 
extraction, trephining of the opening in the skull being resorted to if it 
be too small to admit of its easy removal. The wisdom of this practice 
is confirmed by the receni case of Watson, quoted under the treatment of 
abscess of the brain, and by that of Howard, of New York ( Amer . 
Jouni. Med. Sci., Oct. 1871, p. 385), in the latter of which, a misshapen 
conoidal ball, buried in the cerebrum, was successfully removed, along 
with some blackened and diffluent brain tissue, two weeks after a gunshot 
wound of the frontal bone, the aperture in the bone being one-thirtieth 
smaller than the size of the bullet In this case the diagnosis was 
based upon symptoms of compression and a single hair wedged in one 
of the fissures. The presence of one or more hairs in the fracture is an 
important diagnostic aid, as they could scarcely have intruded without 
being introduced into the line of separation by a penetrating missile. A 
tuft of hair wedged in a minute fissure, and symptoms of suppurative 
pachymeningitis, led Dr. Watson, in the case quoted previously, to sus¬ 
pect pus and a fragment of a ball on the dura mater. 

In some cases the missile perforates the brain, but not the skull. 
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Under these circumstances, if it can be traced, an attempt should be made 
to remove it Thus, Guthrie (op. ext., p. 371) states that a man was 
brought to him at Talavera, in an insensible state. He followed the 
ball for nearly four inches with a probe, carried in close contact with the 
inner surface of the vault of the cranium. An incision opposite this point 
revealed a fracture, which was excised by the trephine, and the ball, which 
had nearly effected perforation, was removed. Death, however, ensued in 
forty-eight hours. 

Philadelphia, December, 1S72. 


Art. III. — Epidemic Cholera in South America. By Enrique M. Es¬ 
trazulas, M.D., late Resident of the Cholera Hospital at Montevideo, 

Uruguay; Resident Physician to the Children’s Hospital, Philadelphia. 1 

It is generally held that cholera can never be produced de novo and 
has never been so produced; still, we think that an examination of the fol¬ 
lowing facts in relation to its occurrence In Paraguay will be interesting 
as tending to the establishment of proper views on the subject The epi¬ 
demics in Paraguay thus far have been unnoticed by medical writers, and 
we feel it proper, therefore, to present the facts as they occurred, although 
the conclusions drawn from them may be opposed to the doctrines held at 
present. •* 

For the better understanding of the progress of the successive epidemics 
of cholera in South America, and of some of the causes of its generation, 
it is necessary to give a short account of the topography of the country. 

The region of La Plata or the River Plate where the epidemics of cholera 
occurred in 18G6, ’G7 and ’G8, is situated in the middle and southern portion 
of the continent of South America, and comprises the Uruguayan and 
Argentine Republics, which are the territories on its banks, and also nomi¬ 
nally the Paraguayan Republic, where the Paraguay and Parand Rivers 
rise to form by their confluence further south, the great stream of La 
Plata. 

These countries are comprised between the parallels 24° and 34° S. Lat., 
and meridians 50° and 60° W. from Greenwich. Within the range of ten 
parallels there exists in this region a diversity of climates, from the tropical 
—at the confluence of Paraguay and Parand Rivers—to the mild and tem¬ 
perate at their termination in the La Plata. Thus in the former the 
average temperature is from 40° to 60° F. in winter, and from 70° to 100° 

1 An Inaugural Essay for the degree of M.D. in the University of Pennsylvania, 
to which the Alumni prize was awarded at the Commencement held March 13, 
18 73. 


